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2 r of the PUBLIC. 


| GanrLanex and Lav, Wa "AW 5 „ 


TAKE "the Liberty of ſubmitting the 


following 0 your" Inſpection and 
* . Judgment 1 e rs ſmall, but the Subject 
great 41 f mg, and in which your- 


ſve ore not à little n ben the Ho- 


Scrence” 8 uy 24 ond pd 
mmunity afecte t; = 

yur Com the 77 _ artial”. 
among you, I chearfully appeal ib rem } N | 
Equity of the Ces in ene "they weill find me 
bere engaged. Jam the more inclined to p this 
I am conſcious I have not been actuatei by 
any other Moti ve than the PunL1c Goop ; this 
likewiſe has been the conſtant Inducement to all 
my other literary Undertakings. No Man bas 
been more anxious to make the rugged Paths to 
Knowledge plain and eaſy ; and the liberal Arts 
more ich. ly acceſſible : When I have obſerved 
the beavy Lumber of Learning thrown upon 
you, I bave endeavoured to render that Bur- 
then eaſy and light : When Ignorance bas at- 
tempted to caft a Veil before your Eyes, and to 
darken Science by Words without Knowledge, 
with juſt Indignation 1 have endeavoured to take 
it away, and placed the fair Divinity, with all 
her 


3 


. 
ber native Charms, in the moſt amiable and advan- 
tageous Point View: In ſbor, for tweity Nau 
50 my Views have been all a Gy y 
8 viz. To make the Arts and Sciences as defirable 
| and intelligible toevery Genius of your Community 
"i ' as I poſſibly could. And I have the. great 
tisfaftion to find my Endeavours have been - 
ceſsful, and honoured with your general Accep- 
| tance and Application. The manifold Inſtances 
E 4 of your Goodneſs and Generofity demand my. 


* * 


$ warmeſt Expreſſions of Gratitude.;, they bave 

3H happily placed me beyond the reach of Envy an 

; | Detraction, and have eee 4 ever 

laſting Honour of being ma{e;treated by Dur- 

| NEss and ber Votaries: But while Providence 

Uh preſerves my Health and Faculties, my leiſure. 
| 


Hours will ftill be employed to promote and fa- 
cilitate your Progreſs in the Studies of the Sci- 
ences and uſeful Arts, which will at the ſame. 
Time afford the greateſt Pleaſure to Gentlemen 
end Ladies, K. wie WS 1nd A of 
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b ; n Benjamin MARTIN, 
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Miſapplication of .the prime 
| "of — Time, Ibmsan that 
which is ſpent in the, Education 

K of Youth, is a Matter, af the moſt 
urig e ſerious: and intereſting kind; the 
Seed time 105 Life is our Vouth, aud the 
Hawe of Humanity depends upon it. 
Whatever we ſow. in gur younger Days, we 
reap in our futurg, adoleſcent State; and it 
is a well known Maxim with all, Flanters, 
x the  Twig..16, ent; the Tree, will grow. 
e Culture, therefore; and Plantation of 

an Life, the, greateſt Care, Precaution, 
8 and Art; in this moſt; important 
Species of Huſbandry, ſhould be uſed; for 
when the Harveſt proves not to our wiſhes, 
it muſt be imputed to the want of Provi- 
dence, Induſtry, or Skill in the Huſband- 
man, whether he be the Parent or Tutor of 
Youth. The Soil, 8 ſpeaking, is 
. natu- 
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ey JA; At nerd to a chearful 

- Cultivation ; and the moſt barren is capable 
of great Improvement; we have ki ye 

chargg” on bqdeficent _ if the Trees 


of our own Planting oduee the 
Fruits we expect, the 5 ny ls not on the 


Tres bot oe but owl 85 Nu 2 255 at e 


or Figs from 7 5 fut 700 ? 
As our Nurſeries of Youth are ro Schools of 
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Eduektion®! 1 . thought 
of the e nſequence to ; he Dign 
ef the An Car 0 the w$ 4 


of Mankind} and ef 'courſe have been 
in the Thoughts ef a who have che 110 
nour and Feſieity of their Species at Heart. 
On this Account the woſt ample Inſtruc- 
tions, Advice, and Aſſiſtanee have been ſup- 
plied in every Age for” their Conduct and 
prod ous Succeſs: But as nothing arrives 
ection at once, and nothing ß e 
— gradual than the - ach 
Sciences, particularly thoſe 
Ay my 


and Navigation, it becomes con 
ſary to ſupply our Seinihartes with the car- 
lieſt Intelligence of the Im ents made 


in thoſe Sciences. Now the true Figare of 
_ the Earth being a modern Diſcovery, and ay 
yet but very little known in our public 
Schools, and ſeveral learned Men have with 
great Reaſon ſhewn how far the Principles 
of Geography. and Navigation are affected 


by 


129 


* 
* 


r „ a S 2 => | <q, 
fes Feser 


©, OG, GR," 


(34) 


1 ought to be new mo- 
delled and according-40/it; I have 

the Liberty to offer them my Service 
in that and have laid before them 
a genuine of this important Diſ- 


covery and ſupplied them with large and 
new Sea-Charts, and Tables of meridional 
Parts, for the Practice of Navigation, con- 
ſtructed on theſe new Princi - ds alſo a 
large 'Specitnen of à new juſt Method 
of making Geographical Maps and coaſting 
Charts; and have Reafon to hope my 
Labour in this Affair will be acceptable to 
all thoſe who are pleaſed with the Advance- 
ment of Science, and endeavour the Im- 
M and Perfection of the Studies of 

outh . And indeed the greateſt Encou- 
ragement to this Undertaking has been the 
good Succeſs: which has attended many of 
my former Eſſays, by the kind Raaeption 
they have met with from the Public. 


My preſent Defign regards thoſe young 


Gentlemen and Ladies who have-a Taſte for 


and are willing to attain the 
firſt Principles thereof in the moſt natural 
and eaſy Manner.. Now the firſt Steps 
that Art ſupplies for advancing in this Science 
are GLOBES, or their Projections in Plano, 
uſually called Hemiſpberes, Planiſpberes, or 
Mops, general or particular. S 

® See my New Principles of Gezocr arny and Navication, 
juſt podliſheg. 2 . 
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nothing leſs is the Object th 
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. has always been held in the” higheſt 
egard, and locked upon as the moſt eſſen- 
tial: and polite Part of Education. For as 


thereof than the 
terraqueous Glabe which Providence has aſ- 
figned for the Habitation of the human 
Race, and the Scene of all their Actions, 
what can more deſerve their Notice and 


claim their firſt: Regard and Knowledge 


than their native Earth? What can be more 
neceſſary than. to look about them and ſur- 
vey the various Scenery where they are 
deſtined to act their future Parts of Life? 
What more becoming a rational Being, than 
to know where he is, and how he 'ſtantls 
related to and connected with others of his 
Species on different and diſtant: Parts of the 
World? When we conſider the Magnitude, 
Figures and Dimenſions of the Earth; the 
Diviſions thereof into Land and Water; the 
various Forms and Phænomena of each; 
the Diſttibution of Land into original Na- 
tions, Countries, and Kingdoms; and each 
Nation particularized by different Languages, 
Complections, Manners, Cuſtoms, Govern- 
ments and Commerce; I ſay when all this 
and much more is conſidered, it muſt be 
looked upon as a ſtrange kind of Indolence and 
Supineneſs in a Man not to have the Curioſity 
of enquiring into and ſatisfying himſelf in 
regard to ſuch Notions, Characters, and — 
jets 


71 


„ 

ſhy a not only naturally give Pleaſure to 

le Mind, büt are intimately. related to our 
very. Nature, Situation, and Fortune in Life ; 
that diſtinguiſh Man from che prone and ir- 
rational Animal; that elevate and claſs us 
above the rude and unthinking Vulgar; and 
conſtitute that Part of Erudition, which above 
all others characterizes the Gentleman” and 
the Scholar, But as the Eulogium of Geo- 
graphy has been oftentimes the Subject of 
- abler Pens, and as it is a Science every one 
knows full well the Conveniency and Ne- 
ceflity of, I ſhall deſiſt from enlarging on 
this Head, and proceed to obſerve the beſt 
Method by which this uſeful Part of Know- 
ledge may be inſtilled into the Minds of 
Youth ; which I ſhall venture to affirm is by 
| Means of the Terre/trial and Celeftial Globes, 

and I think that is evident beyond Diſpute, 
for the following Reaſons. 5 

Firſt, The eſſential Property of a Globe, 
which is its Figure or Form, is that which 
alone would give it the Preference to all 
other Means or Methods for conveying the 
natural and genuine Ideas of Geographical 
Science to the Minds of Vouth; they are 
firſt taught that the Earth we live upon is 
of a round or ſpberical Figure, and therefore 
it becomes neceſſary to facilitate that Idea, - 
preſenting to their View a Model of the Eart 
in Miniature, that is, a real Globe. To form 
a juſt Notion of a Thing, we muſt firſt frame 


to 


. 


* — 


—_— 
on - — — * 
— Yi > — — * 
* 2 Wc : 7 0 q 4 0 N 5 2 
— —— 
: * 


(6) 


to the Senſes the true Reſemblance of it, 


conſequently nothing. leſs than an artificial 
terreſirial Globe can, give the Mind a true 
Conception of the form or Figure of the 
real-Globe of the Earth. To talk of a Globe 
in Plano would be juſt as good Senſe and 
Logic, as to ſay there is Light in Darkneſs ; 


for & Darkneſs is only the Privation of Light, 


ſo a Plane is only the Privation of Sphericity 
or Convextty ; therefore no Projection in 
Plano can give any proper Idea of the very 
firſt Principle of this excellent Science. The 
ſame is true with regard to the Heavens, the 
Appearance of which is preciſely a Spherical 
Figure, and of Courſe can be 1.7 4 only 
by the Convex Surface of a 2 Globe, 
The Globe, therefore, in this fundamental 
Point, ſtands unrivalled by any Contrivance 


| Whatſoever. | 


' Secondly, The next Principle in Geogra- 


Lag pby, and the firſt in Aſtronomy, is the Mo- 


tion of the Earth upon its Axis: This is a Mat- 
ter of the higheſt Conſequence, as upon it_ 
depend the moſt conſiderable Phenomena 
of the viſible World; and it muſt be con- 
feſſed that no human Invention but that of 


a a Globe can any how repreſent this, or com- 


municate an Idea thereof to the Mind which 
is adequately done by the Rotation of the 
terreſtrial Globe about its Axis; and the ap- 
parent Motion of the Heavens is as naturally 
and perfectly repreſented by that of the Ce- 

leflial 
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EP ©. 
leflial Globe. In this Cafe, therefore, the 
Globes can have no Com . TE > 
"Thirdly; As many imaginary Circles, gre: 
and bull are neceſſarily required he 


Science of Geography, for conveying cer 
and diſtinct Ideas of the Diviſions. of the 
Earth's Surface, Situations of Places, Solu- 
tions of Probletns, Tc. Theſe can by no 


means be truly and naturally drawn but 


on the Surface of a real Globe: Here 


they have their proper Form and true Po- 


ſition, and real Interſections, ſuch as they 
have (or muſt be underſtood to have) on the 
Surface of the Globe of the Earth; but no- 
ching of this Kind can be expected in Plano: 

or in projecting theſe Ticks, their Forms 
ind Potions are variouſly" altered, and in 
many, their Nature quite changed, ot a2 
Circle becomes a Right Line. The Shifts, 


therefore, that we make with Planiſpheres 


are very imperfect and unnatural, and can 
give no correct Notions: of this SCIENCE. 
Fourthly ; The Appearance of the ſeveral 


Parts of the Earth's Surface, both of Land 


ind Water, is perfect and natural on the 

lobe; continuous and together as they ought 
to be ſeen, and repreſented to the tender 
Minds of Youth ; but. this is impoſſible in 
Planiſpheres, becauſe one half of the Globe 


muſt be disjoined and ſeparated from the 


other in the Projection, and thoſe Parts 
which are contiguous on the Globe and viewed 
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| ſheyn in juſt . ortion of M 


| (4 5 ; 
io their natural Poſition, 6 diſſevered 
and thrown at the Diſtance ; % the two, - 
Hemiſpheres from each other. ' -AnImper- 
fection that nothing but Lese LO tole- 


rate pr juſtify. And the Caſe. 1s. much. warle: 


ſtill in regard to the. "ſtarry ; Firmament, 


Hoke only the Surface of the celeſtial 2 


ſhould be ſuffered to repreſent, 
cious Teacher of. Gesel a br fs, Jo 


 Fifthly ;, 2 true Form 125 Dimen | 
We Places Can. © 1 8 naturally an 1 re. 
t Or. 


preſented on the, Terreſtrial G 
the common Sort af Planifph Gi they are 
miſcrably diſtorted and mir nes 1p in- 
deed, as is well known . to erſon bi 

ever ſo little acquainted Wich K the Nature 15 
Projections. On the Globe a 62 thing is. 
itude wad 
Form; but on P leniſpberes nothing is ſo ; 
but oftentimes the reverſe 18. obſerved : A 
ſmall Iſland or Country on one Part of the 


Map ſhall appear equal, or exceed one much 


larger than itſelf in another. Hence our 
Ideas are liable to be vitiated, which is the 
firſt Thing to be guarded againſt by the Tu- 
tors of Youth in all Sciences whatever, and 
more eſpecially in this. 

Sixthly; The Diftance and Bearing of 
Places is quite natural and eaſy to * ob · 
ſerved and meaſured on the Terreſtrial 
Globe by means of the Quadrant of Alti- 
tude: They are here repreſented as they 

2 really 
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c OOO as 


0 9: ) 

7 are on the Globes ofthe Earth. itelf; 

t on Planiſpheres nothing of. this Kind is 

> be expected; but on the contrary, equal 

diſts — are there . , always, and 
E 


where unequal, whole is 
ſe ſe Idea.” Onthe Glahe, the 5 22 
Ion, or Bearing of any two F . 
antly ſeen, and known as they really are 
themſelves. The Globe, therefore, can 
ly give a true Idea of theſe geographical 
77 12 of Toe. 805 
the mutual 


Soy of . the ie ue the 1 114 15 
bitantt, nothing; can | repreſent t | 


r with. any . of Be on ing 
opriety, but err e 
ar of che Poleabove.the Horizon ree- 
f ard for the Inhabitants of a given 
dude; and it then exhibits. a juſt Regre- 
n of. their own. Situation on 


"of the real Globe of the Farth. rola- 
ly to the Horizon, and the Heavens 
out. them. To attempt this in Planiſpheres 
making a flat Piece of Work of it truly; 
dd. the Ideas accruing, from thence to young 
2ople muſt be as aukward and imperfect as 
Operation itſelf; and therefore-as far as 
ible to be avoided. 192 
Eighthly, The General Meridian * E- 
un of a. Globe fit that Iurſtument for er- 


ibiting! in the moſt natural and lively Man- 


. the Rijng, Culmingrng and Setting. Af 
| } 


* 


e (7 10 > )' 
we be Movin, Planets, and Ster, Art 
Pay of che Lear; the Length of Day 45 
' Night, and the Disihon of each into Hi 
| *by means of 'the"Hbrory' Circle® and Index 
is ſo exact an ech of Nature itſelf, (ne 
*to ſay an Improvement of it,) that no ot 
can' rightly conſider it without Wonder; - "at 
muſt in vain' expect | any . like it Fre! t 
Planiſpheres. pun 
Muth; 'By means of * Ceed! Gun | 
the true ec ef the Heavens for any given 
Day and Hour of the N. t, or the vid 
iſphere of the P les and Staj 
y be repreſented to the Eye in ſo*julf 
d ex a Manner,” that cath Stör ih th 
4 — ay be ſeen to Cort! nd to it 
Repteſenitabive'; on the Globe; the Pole-Sta 
che Milky LY the Conſtellations, * all tal 
Hing in to thoſe Poſitibhs i ſo _ 
we in 95 Heavens as almoſt — 
E ati ut to attem 
this kind Ef . Planyſphere ng abr -n d 85 5 
gue a great“ Degtee of Ignorance of the 
Nature and Uſe. 
© 'Bleventbl; If the” Terreſtrial Che 6 
rectißed and placed” in' the vey Ja tt 
r Manner, Which is 'v ſy o* 
. it will then duly ge ee the - 
. "Caſe of the Gfobe” of the e Barth With" r 
ſpect to che fllüumined and dark Part, ar 
ſhew where it is Day and Night; = 
ben of the Yeir will be e naturally ſeen; 
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leis is *n light, and which. i Bs — 

y "af All Which great Phe 

Hoi eee 10 very . 22 

Index N le on beer eres, that it is to no 
poſe to 1 them on this Account. 
welfthly.; . roper Apparatus, tg 


obe may be ſo 288 utted, as not oy 
volve on its Axis, but alſo that the. 

F Wor hall: reyolye i che Boles 2 
1 81 e means the — 


nic car, the 


erſon would 


{preten 
== 


rantages, of 


1 1 
an which = pro 15 
ſhewn and ſolyed 0 8 
* I ly, and ineffe Planiſphercs, 
ol - -- that 


TE 12 Y . | 
that I believe no ſxilful Profeſſor of 1oſe) 
Sciences will ever think it worth their Ne 
tice. One very material Advantage of Globe 
I had almoſt Tor ot to mention, viz. That the 
| Surface of a Glebe 3 is twice as large as theſ 
Surface of the Planiſpheres, into which it i 
rejected, if the Diameters of each are the 
fame; or any Country i twice ai larg 
on a Globe x Riches dann. as ON a 
Map or Planiſphere of the ſame Extent ; and 
therefore a Map of 18 Inches anſwers but 
to a Globe of about 12 Inches in Point of 
Uſe ot A 
Buch, there "ny 15 the diſtinguiſhing Pre- 
heininence of Globes ; ; this recommended 
them in every Age to the Admiration of the 
wiſeſt Part of Mankind, and induced them 
to recommend them in the ſtrongeſt Terms 
to the Study and Practice of others; and 
this will ever continue to be the Caſe. The 
intrinfic Worth and Value of any Invention 
will ſupport it, and genuine Science will con- 
tinue as long as Truth and Nuture have being, 

As the whole Des1G6Nn of GLosrs is to fa- 
cilitate our Notions of geograph ical and af- 
tronomical Science; it is all we ought to ex- 
pect; it is the Nature and Manner of the 
Thing to be communicated and repreſented, } 
not the Degree of Accuracy with which it | 


be hs that is the Thing propoſed. 
IH am to exhibit to the Mind a c 6 juſt, 
and natural Idea of the Form, Divifion, 


and 


F 
and Magnitude of the Earth; the. riſing, 
ſetting. F. of the heavenly. Bae _ the 
Nature of the Seaſons, Eclipſes, Fe. 1 take | 
the Globe; but if great Accuracy be required 
gr the Quantity muſt be expreſſed in Minutes 
of Motion or Time it is another Affair; my 
Pupil muſt firſt be inſtructed in the Arts 
of Computation, and then referred to aſtro- 
nomical Tables to anſwer ſuch Deſign. If 
the Globe will ſhew him the Nature of an 
Eclipſe, it is enough; it would be ridiculous 
to expect from it, the true Time of its 
Beginning, Middle, or End: If it ſhews the 
riſing and ſetting of the Sun, in the moſt 
natural Manner poſſible, to Half or Quarter 
of a Degree or Hour of Time, tis as much 
as any reaſonable Man expects; and no Pro- 
feſſor of Geography who knows what he is 
about will pretend to moree. 
Diadorus Siculus tells us, the Invention and 
Uſe of Globes was firſt diſcovered by Atlas, 
King of Libya in ancient Times; others at- 
tribute the Invention to Wales, and that it was 
afterwards per fected by Crates, Archimedes and 
Proclus, but principally by Prolomy; they were 
very uncouth in their primitive State, and 
even in the Time ſo late as Gemma Friſus 
and Gerardus Mercator, as appears by thoſe 
publiſhed at London, Anno 1 593, and b 
Bleau, the French King's Geographer, which 
are ſtill in being. And I. judge it quite 
needleſs to ſay that Globes are now well 
| known 


— 


4j ; 


| kng\ \ $04 have Ms. . laſt, Fetten 
in Point of Ele > gance and Beapty, a as well as. 
Correctheſi and Uſe by tlie peculiar Skill 


and In nuity of dhe. late ohn. Senex, 
FRE. We, Join , 


Thus much for Grones. Let us now turn 
our. Thou ghts on. ee which tho? 
vaſtly tet or to Globes, yet are of ſome 


Uk in The” bees: "of Geo graphy, For by 


Reaſon of thei ay Sauter they, come 
cheap, and uy 2 7 8 almoſt 
any. one, and e ſpecially by many 

Perfons whoſe Fortunes will not co Fey oy 
a Pair of. Globes. Iis true they will 
anſwe the Purpoſes es of this ; Science 3 in 3 
beſt Manner, but ill they, are han 
nothing at all. 8 of che as 
will ſetye as 'a genera dae Q to the 
Ufes of the Globe, the Minds 
of Youth with 0e e IE 9 5 
of the Sphere, Diviſion of . Earth 

Zones and Climatts ; ; the Latitude” and he 
gitude of Places; and thie Soluti ions 7 2 man k 
entertaining geographical Js 4 ai | 
Problems, but in a Manner that is oh rag ar- 


tificial than natural, however it Will ih 


us as near the Truth as is ne aty ; and if 1 
the Medal of Gold be not in our Power, 
we muſt be content with its . 
But with reſpect to Planiſpherts, x ere are 
different Kinds, as the Globe is projected on 
the Plane of the Meridian, Ford n, Equator, 
Ee 


0 15 
e Lf the Rivks'l Une 
formerly. given in rigonometer”s 


Guide, Vol. Or "The fir of of” 15 dr, that 
of the Meridian is of cipal Uſe"for geb 
| 792 Purpoſes, an * Preſent we 
1 conſider and e 
This*Projection' is eicher Or thograybical or 
Sterecgrapbital. The Orthegr a hic "Projet#ion 
is made by parallel Rays, or the Circles of 
the Sphere are 'referre ton Plane by the 
Eye at an infinite Diſtance' 2 as this Pro- 
jectiop is uſeful only in —j here 
_ principally in mM Solar Et, 2 
more of it here. x 
The Stereggrapbic Projedtion on rite Plane 
of the Meridian is of two Forms; one reſulting 
from the Eye being ſuppdſed oll the gut face of 
- the Globe in the Pole of the primitive; and 
the other from the Pofition of the Eye at 
ſome Dſſtance from the Globe in he Axis 
paſſing through the Poles of che Primitive 
Circle or Meridian, | 
I be firſt is the Common Stereograbhic Pro- 
Jenin, on which all our Maps or Plani- 
"ſpheres have been made from the Beginning; 
as the Contrivance is arbitrary, and without 
Reaſon, ſo the Conſtruction is unnatural and 
diffimilar throughout; and conſeq uently the 
. Uſes of it (in conveying the firſt Notions 
of Geography to the Minds of Vouth) can- 
not but be looked upon as præpbſterous, 
fallacious and abſurd: y the Meridians as 
well 


by and by. "© RI 
To give an Inſtance of the Enormity of this 
Projection, I need only obſerve that De- 
grees on the outſide are equal to nearly 10 
in the Middle, and conſequently the Surface 
of any C y is four Times as large in the 
firſt. Caſe, as in the laſt, 

But, as though the Projection was not bad 
enough. in. itſelf; it has been made ſtill worſe 
for the Uſe of Engliſh Students, by not 
making the it Meridian paſs through Lo- 
bod. This has been the general Fault of 
all the Map and Globe-Makers till lately. 
When. a Map of the World is propoſed to 


+ Theſe were my Sentiments of it twenty Years ago, when 
I gave the Rules of this Projection in Vol. II. of my Young 
Trigenamtter 4 Guide, Page 55, 56. | 

1 See Vol. II. Page 482 of my Philoſophia Britannita. 
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(G17) 
mads for any particular Nation, the Fin 


dias pught t paſs, through the capital 
y of that Coubtry,1 to. bender u of cal 


| general Uſe; no Man ſkillsd in Gee, 
phy will doubt of this, Truth; not will 
0 thaſe who have ho Underſta 
Scietee 


chuſe . Map of the — 
fuck an! unnatural and injudicious Catt- 
tion A this yalgar Projection is ſo 
ley, it is ne Wonder that ſeveral Attempts 
e been Made to mend i from Time to 
ne, but with little Succeſs) and in ſome 
is the, Remedy bes been wotfe' than the Dif 
The: Point aimed at has been to imi : 
, of rather to mimic. the Redfifcatiam f 
bes for any Latitude indifferently ; but ſor- 
Succeſs has ſhewn how little Merit there 
ſuch: a Performance, and whatever may 
pected from it, there is ſtill the leaſt 
pes when it is applied to the common Ste- 
raphic Projection, or FYulzar Planiſpbere. 
be firſt which I find endeavourin to 
fy the Planiſphere (as it may be lled) 
any Latitude, was Gemma Friſius, in what 
calls. his Aftrolabium Cathelicum, but this 
chiefly intended for aſtronomical Pur- 
s. After him Mr. Blagrave publiſhed 
athematical Fervel, in which he propoſes 
Improve the Projection for geographical 
8, by the Addition of what he = the 
et and Label, or the Lattice and Index; 
t as he left it unfiniſhed, it was aſterwards 
D re- 


* 


reaſſumed and com d by Midler, 
the Year 1648; under the Title of z 0 
 'holigue Planiſpbrre, that is, in the mode. 
| 1 the UNIVERSAL Praierzds: 14 
This Improvemem (as they dilled ite 0 
Liſted in the additional Apparatus ef verti 
or azimuth Cirribi and the Almicanterb; 
Parallels to the Horizon; theſe he direct 
to be cut out of a Braſs Plate, and then a 
jed it moveable on the Center, over" tl 
ace of the ſubjacent Map, which he cal 
the Mater. On the fame Center he. 
_ a Label or Index with Diviſions, 
render the whole more compleat. 
But the great Expence and Trouble join 
with the natural Imperfectiof of the In 
ment after all, induced Mr. Palmer to wi 
for and think of ſome better Expedient | 
this Purpoſe than his Braſs Reet. Aceo 
ingly, he direQs'it to be made of Paſthoe 
in which the Circles may be cat--out wi 
Eaſe; or elſe of clear Lanthorn' Horn, fi 
which the ſaid Circles might be drawn, 1 
the Map be not too large; or laſtly, ſays 
« If we had a tranſparent Metal much 
bour might have been ſaved.“ It was it 
Mble for him here not to think of Glo 
2 either its Brittleneſs or the Difficulty 
drawing the Circles, and applying it on 
Center, diſcouraged him from mentioning 
oe this Purpoſe. | 


(518) ) 


(19) - 1 
waslikewiſe highly heſhould: 
alſo think of Ti bs PaPir/ as its 
" "WE for: Window/lighns,. Drawing, Cc. was 
ge common; but ſince ſo judicious and 
_ "nec a Mar is whollyſilent 1 that Ar- 
„ we muſt conclude he had very god 
fon för it convincing him it could i by: ag 
ans be fit for ſuch à Purpoſe, ' 
owerer his Book fal fing into the Hands 1 
ngenivus Gentleman of my Acquairitarice, 
pr to give the OLED PAPER a fair 
— 0 ly 'pr jected the Hemiſ- 
leaginous Apparatus 
Wn 10 — his — was all in vain, 
gh his Curioſity was thoroughly ſatisfied 
hout being at any grrat Erpence for it. 
is was done by him ten Nays agu, and he 
ed me his Performance, which he ſtil} 
by him. „t 
By this ſhort: Story the Reader will be 
inced there cannot be the leaſt Novelty 
in the Title or Invention of any mo- 
Performance of this Kind: What Me- 


it may derive from the Extreme Unction, 
ys y have the beſt Right to judge ho have 
h Ld the Experiment; from the Frojection 
8 10 


f it can pretend to none at all, as we 
G. 
Ity ( 
on 
ing 


Wthis obſolete Piece of art, and proceed to 
imine one of a different Kind; viz. that 
djection which approaches as near to the 
ature and Form ” a-Globe as any thing 


e ſhewn.” We therefore take our Leave 


| ( 29 0 5 
in Plano ean dee and is. fled the 
GxLoplan Fr ©r10N, afnm v hüch we 

in 4 Salution-of A great Vadery of atertin 

ivg-Problemg by it. and an 

I have added thereto:. 1 1 e 1 2 

An this New: IProjetfion: the Meridian: 

| (which are the principel) Circles of all). ace 

fee of from tach other, as On the Sur- 
of the Globe itſelf; the Parallels of 
Latitude are nearlx Io boo, put che Paſitic 

Form; and P of te em Part 

of the Earth's Surface are very: 

by .theſe;. and conſaquently a Map on the 

deer Projection is the beſt f all fitted 

for geographical Uſes, and indeed cnn be ex- 

_ ceeded only by che Glabe itſelf :. 
Dr. : Lays in his A ſtronomy (Page oy 

15 peaking of this Projection, ſays, it was in, 

| — by Mr, 4e la Hire, and that it comes} 

. the neareſt of all to tbe Nature of ſbe. Glue, 

becapſe the 'Meridians are therein ſet at equal 

Diftances ; the: Parallels: alſo are neariy equi- 

diſtant; the Doctor adds, I fre nd\ good Rea» 

fon "why pur Geographers da not make uſe of it. 

I fancy ifthe Doctor bad ſaid, the Grcgrapbers 

lad all the Reaſon in the World to make uſe of 

it, no one would have thought. he had in 
the leaſt exceeded the Truth. ; 
Mr. de la Caille ſays, that according ta 

1 hb. Hire, the Diſtance ofthe Eye 0 

& 


I 


(=) 
the Plane af:ProgeEfion is 27 42 fach Beita ns 
the Nacihs of the. Table containsi1000-;. but 
23 to M. Parent it is diſtant ùnly 1 595 
E Ain enge Buteneither of theſe Num- 
— — the Diſtance of the 
Exc, as (halt in another Place. 
| Ahe Meridiane and Parallels are 
all circular Arches, und drawm by tbe am- 
mom Rules of Geometry: As this is che only 
RATIONAL and GENUINE PROJECTION of the 
1 Globe, I chink it well deſerves 
to lbe cunſidered how far it is capable of being 
tmproved;” nk uy 2 I only propoſe: to doit n 
anthe followmn g Particulars; vs. 
Fir, The General or Figsr — 
paſſes through London, ab it ought to do to 
malce what relates to the Lonꝑitude of Places, 
confidered either in Motion or Time, natural 
in itſelf and eaſy in Practice ; eſpecially as this 
3 Anticle of che greateſt Importance, and 
Qed in common Planiſpheres or Maps. 
— The Meninzaxs: are drawn 
er every 15 Degrees of the Equator; 
and by this y 464 repreſent the Hour-lines 
moſt exactly; and the Intervals being divided 
in Halves and Quarters, it may: be ſeen by 
a Glance of the Eye what the Difference of 
Time is between that f Londen and any other 
Place. For, 
Dirahy; The Hours for the Morning and 
Afternoon, are affixed to their reſpectivę 
des in each W at the Bottom, 
| on 


La) 
on the Parallel of 60 Degreds ꝓ and thus 
perform the oo mmon Die of an Hour-Crvo 

cle and IE 
| Feurihißy; Between the Tro — 
the Calendar; (as:isufual i ichn g 
Prqectian) for readily finding the Sun's Phick 
in the Ecliptic; which:Codvenie -nbt 
| to'be foand in common Maps. 

Fifuby; The Horizon of — is pro» 
perly drawn,” and divided into Degrees for 

Am 
Bodies; and the Points of the 
che Situation or Bearing of Places and — | 
vertical Circles are drawn qu: the 8 
Cardinal Points. 

Sixthiy; The Parallel of 18 Degrach Is 

drawn below the Horizon, to ſhew at one 
View all that relates to the Crepuſculum: or 

Twilight; its Beginning and End; when 
greateſt or leaſt; When there is or is no 
dark Night, Se. nN. 

Sewentbiy; A Quandany:! or Aera on 
is added on the Side of each Hemiſphere 
from London to the Horizon, by which the 
Altitude of the Sun or Planets may be nearly 
eſtimated for any given Hour of the Day. 

Eighthly; A SCALE of Engliſh Statute 
Miles is placed by each Hemiſokere that the 
Diſtance of any Place from London may be 
ſeen; it begins at London and exten $ to 

oo Miles. 

Ninthly ; By Means of the Bous cue. 

an 


plitude and Azimuth 2 hs 


* a 4 _ * ca g 1 
= 
| p 6 EX 0 a n * 
* 5 N % * , 
| 27 * 
- 
— 


6 (0 
. and Kon fron, theDiffecent Length of Days 

| * ghis , Riſing and Setting of the hea- 
. ala taken, the Viciſſitudes of the Seaſons, 
nd other Things of this Kind, are rendered 
evident by Inſpection. * © 

Tentbly ; "Theſe -Hemiſphetes are adapted 
in Size to ſerve for Hand Finx-Schzthe; in 
Vhich Caſe a moveable Horiaomis fitted upon 
the Handle, by which the Hemiſ may 
be rectiſed for any Latitude and ſo oa 
of the moſt general Uſe. _ . 
3: Theſe Hemiſpheres 
| a Print or Map of tbe World, have moreover 
added (1.) The Sor AR SysTEM' of all the 

rimary Planets, and ſome Comets. (2.) The 
Syſtern of | JueITER-and his fout Moons in 
due Portion of Diſtance. ' (3.) The Syſtem 
of SATURN, his five Moons, and Ring in 
their true Proportion of Magnitude and Di- 
Nance. (4) A natural View of the Cauſe of 
Solar and Lunar Eclipſes, - (5) A Dia 2 
ſhewing the Rationale of the Seaſons of the 
Fear by the oblique. and parallel Poſition of 
the Earth's Axis in its annual Revolution 
about the Sun. ., 

Twelfthly ; The moderate Price as.well as 
the Plainneſs and Simplicity of every Part 
will recommend it to all young Students in 
Geography as a proper Introduction to. the 
Uſe of the Globes ; as there is nothing here 
but what is natural and eaſy to be -under- 
ns: will occaſion no Fatigue to the Mind; 
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ON „ A 3:19 I. 
0 e Drriur ric. 
HE Te qvcots Globe confiite of 
Lad and Water. The Land is divided 
* e Parts, . nat] 2771 
IL. A Gontezent n a: Jhrge Trac of Land 
including many Countries and Kingdom 
. where ſeparated by the Sea; theſe 
are four, Europe, Afia, Africa, and America. 
II. An Iban is a:nmartow Neck. of Land 
joining a Peninſula: to the Cominent- 
HI. A Peninſula is a Part of Lund abhoſt 
farrounded by; Water, and derer to * 
Continent by an Iſtimas:- 3 
IV. An Mand is à Part ofehsiModeihar 
is entirely e "x, 2 Bri. 
tain, Madbgafcar, Borneo, Ke. . 
V. A:Promonteryis a Head or Cape of Land 


jects ĩtielf into the dea, as the C 
of AG How, Cape Horn, the Forelands, &c. 
VI. Mountains, bigher Parts of Land well 
known. N 3 
The Waters * Globe are divided int 
the following Parts, vn. | 
I. The Ocean is 4 vaſt Collection of Wa 
ter that ſurrounds the Continents, Hands, Gr. 
1I. The Sea is only Part of the Ocean 
which lies between, and is nearly invirened 
with Land. III. A 


= 


1 e vr Clantel u When nabibw 
ber cf vel iner of che Sex run is 


2 h @ alge ud bapablous Toles 
Water, proper fo Ship eo ber . as Tat 


551. 4 A Lale i d deep Collektion of Water 

* ncompaſſed with Land, as Rae 
A*River'S'a perpetual Current 

— from bin? & 


Aa tions el: Wet 
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e Maohtrevve" of 'of the BANTH, 
211 g 39 %%% 223 186104 © 1 
HE Fig 


Witt 
Lake to 


re of the Earth is: geafy that 
oe Globe; n eat Citels ef which 
being divided into and each 
Digs being found 0: — 60 of Engliſh 
_ the Diameter of the Earth Will be 

early 7 . The Circumference 25,020 
Miles. At a re Miles in s [Surface will 
be 199, 2 — 8 nearly; and the ſolid 

1 


Content 264466,589,170 Cubie Niles. 
of the Morton of the Parry. 


. Tur Diurkl * Motion i that iam 
its Axis in 24 Hours, Mean Time, 


Which ! is at the Nate of 10424 Miles in an 
Hour. E II. The 


which is atithe Rate of 1000 e. 


( 26.) 
II. The Amun! Motion: about the gun 


nute. 


III. an about the. e 


ter of Gravity between the Earth and Moon. 
IV. The Retrograde Motion of its Axis 


about the Poles of the — a Rate 


of one Degree in 72 Tears. 
102007 —— 81 A vl 
N Wy 10 3642: tvs Dei! Pant of 
NE is ſuch, « Pat of jhb 
Earth's Surface, contained een the 
two Parallels which makes one h Hour r 
Difference in the _ of a Day, of which 


there are 24 on each Side the 1 — to 
the Polar Circles. Between the Polar Circles 
and the Poles, there ate reckoned fix; 
Climates, wherein the Days increaſe by « 
entire Montb. N. B. The Ancients allow 
the Day to en _ an Bous i. — 
* ; 4 1519 ww 2ol:Þy; 

VI” The TY 


17 Of Lament and 4 Lonerrods:. 


I. Atitude of a Place is. the Din tance 

thereof from the Equator, North or 

South, and eſtimated in the Degrees of the ge- 

neral Meridian. It is alſo equal to the Height 
of the Pole above the Horizon of the . 

II. Longitude is the Diſtance of any Place, 

Eaſt or Weſt, reckoned in the Degrees jo 


(iy) 


. the Equ —— Which 
in this the C 
Hoh. EG F 10 neo inn MA 
4 10 33 105 3:14 10 1180 6.62 ole 


ASTRONOMICAL Dze1N1TIONs.” 101 
Ils ne | 


1. HE Tanin of the Son or Star is 
| the Diſtance from the Beginning of 
the 2 or firſt Point of Aries, reckoned 
in Sighs and Degrees of the Eeliptic. 
II. The Latitude of a Star is its Diſtance 
from 'the-Ecliptic, reckoned in a great Cir- 
cle," paſſing through the Poles of the Eclip- 
tic 4 Start. 

III. The Declination of the Savor Star is 
its Diſtance from the Equinoctial Line, 
reckoned in Degrees of the Meridian. 

IV. The Equime#ia/ is the ſame Circle in 
the Heavens as the Equator on the Earth ; 
ſo called becauſe - when the Sun is in it, it 
makes equal Day and Night. 

V. Right Aſcenſon is that Point of the 
Equinoctial that comes to tho Meridian with 
the Sun or Star. 

VI. Oblique  Afeenfon i 1s that Point of the 

E te riſes with the Sun or Star. 

II. Aſcerifional « Difference is the Num- 
ber of Degrees between the Right and Ob- 
lique Aſcenſion. 

VIII. The Altitude of the Sun or Star is 
— Height above the Henn meaſured in 


Degrees, 
E 2 XI. The 


4 


Quodrant ef eli id x thin 
to 


IX The ; 
Slip of, Braſs. the 3 af, a Uircle, fue 
the general Meridian, over the Place, und 
moveable to any _ of the mn” of the 
Globe, 117 

X. The Atimuth 1 is the Angle l 
between the Quadrant of Altitude ang the 
Meridian, reckonod in ere of the — 
rizen, {1 111 12 

XI. The nplinge 15 a0 Arch of the Ho- 
rizon; between the Prime Vertical and Qua- 
drant of Altitude, lald over the Jun or Star, 
it is either north or ſquth as the Syn oc 
Star has north or ſouth Declination, : ' --- + 

XII. The Zenith is the Point in the Hea- 
vens, exactly over the Place of the Specta - 
tor, as the Nadir is the Point ee oppolite 
it N the Earth it is the Antifoge 


The Gatar, Craeurs of. the raus, on oth 
e 9 255 


15 AE Kprae, K 0 d. divides, the 

T Globe into two equal Parts, and is 
divided into 360 equal Parts. or Degree. of 
Longitude, -\ | 

II. The Meridian 72 N Qs. is 4 Cir- 
cle dividing the Globe into the Eaſtern and 
Weſtern Hemiſpheres, divided into 360 
Parts or Degrees of Latitude. | 

III. The Hariaas H O. is that great Cir- 
cle Fw bounds our wu or 8 2 

0 


629 

lobe int tig viſibleor inviſible Hemiſ 
IV. The Feli K. C. is: a — 
repreſenting the Path ef the Sun divided 
mie n Parts called Signs, and each Sign is 
dlvided into 30 Degrees. This Line cfofſes 
— in an Angle ef 23 Degrees: and 
a m0 yr . * 11 ; 

V. Azimuths.. Theſe ws Circles which ate 
drawn through the Place of the SpeCtator Z. - 
tothe oppoſite-Point of the Globe D. of which 
that which paſſes through the Eaſt and . 
Points of & rater nd called the 
er 


The SMALL onen, 75 the Son: 


The principal of theſe are the Shaping. 
. iis 7 Yropic of Cancer E. F. parallel 
the Equator, and touching the 

Ecliptic in the firſt Point of Cancer. 

II. The Trepic of corn G. C. pa- 
rallel to the Equator on the South Side, and 
touching the Point of Capricorn. 

III. The Arctic Circle a. b. a Parallel 231 
from the North Pole N. 7 
V. The Antarctic Circle c. d. at the ſame 
. 4 from the South Pole of the World. 


O the PosITIONsS of tbe SPHERE. - 
Wich reſpect to the Inhabitants of the 


Fan, the Sphere * three Poſitions. _ 
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A as: ſite e 
brooms th Horizon ; as 'to'thoſs whe 


(030?) | 
| Right Sphere, where all'the "Pardl- 
1 arCaeR right Aughrto" the K 


gage 


H. A Parallel Sphere, wherein the Equa- 


= 


lire under the Pole s,, 
III. An Oblique Spbere, whargin all the 
Parallels of Latitude are oblique" to the Hh 


972 0 bo 
| _ Of the Fives. Zone. 
7 7 2 | 


1 Tu Part of che Earth E. F.C. G. 

which lies between the two Tropics 
is called the Torrid Zone, becauſe the Inha- 
bitants thereof have twice in the Vear the 
Sun- beams D n and at all Times 


_ nearly ſo. 


ey i © ” The North Je Zone, between 
the Tropic and the Arctic Circlt, © 

III. The South Temperate Zone, between 
the Tropic and the Antarctic Circle. 
IV. The Tuo Frigid en the 
Artic and Antarctic Circles. 


Geographical and Alronanical Pros LEMS 
| ſolved. < | 


on the GLOBULAR PROJECTION. 
Problem I. To find the LarIirupE of a PLACE, 


. N Order to this, let the Place be obſerved 
in the Map, and carry your Eye parallel 
to the Equator, towards the left Hand Side of 

the 


0 


* 


(3) 


the. Map; if it be in the Baſtern 
or * right Hand Side, if in the 


Weſtern, and you will obſerve the Degree 


upon ther" Merraian, Thus Pekin in ( 
will be found in the Parallel of 40 
woe, ad pe Born den 57 in he er | 

n "BIN - 9f0]- fii e þ 
Problem Il. T Mielke Lenoir un- gern 
F A V.1N OO obſetved the Place in he 
Map; carry your Eye down from 
— to the tor, and you will eaſily 
ſee the Degree that —— to it. Thus 


— 


the middle Part of Madagaſcur has 45 De» 


grees Eaſt Longitude from London, and Ja- 
maica about 76 of Weſt Longitude. 

N. B. By tiris Method the Difference of 
Lafirade and Longitude between, any two 
Places becumes eil ae t dale 


Problem III. find: iber Prack in the Mar 
0 — the LATITUDE and Lr, up grvens: 


1 ** as the \Lingitade is Faſt or 
Weſt, you muſt look. fur the Place in 
the Eaſtern or Weſtern Hemiſphere. 

Thus let the Longitude of the Iſland of 
Ceylon be Bo Degrees. Eaſb of London, and 8 
Degrees of North Latitude. Then caſt 
your Eye on _ iven Degree of Longitude, 
and riſing u ces of Latitude, y 
will — ad the Iſle of Ceylon. 2 


Pro- 


( 32 
Problein:IV. e fad the Du raneR 4% any 
rack 7 Lonbon in 9— wo 
9 2:4 edo [nv dn bas N 
W the Eattern:Wni/abere-of the _—_ 
Hand of Londim: Above the Aſcridiun 
placed a Scale of zag: Engliſa Miles. Then 
from any Place obſerved in the Map, 
direct your: Eye in a Parallel to the! 
to that Scale of Miles, where you will ſee 
the Number-exprofing its Diſtance 
Lanubn. Thus, . — 11 
Miles from Landm. Wag onf 01 $9190 
7 009 064 BNvV9 at 99192 ed 259 
| Probe v. 7 and bone any e 
IN bas Ns „E οõο⅛. 9rd 13621 * 
Wat. K f. -. 40 20 1000 Bt 
A0 s E, that lie under the Prime 2 
oo gicle, bear due Eaſt or Weſt;  thoſt 
that bear North Eaſt and South Eaſt, ot 
South Weſt and North Weſt will be ſeen 
under thoſe Cireles in each and 
any other Place bitween being referted 
the Horizon, the Point of the Compaſs wil 
there be ſeen which ' ſhews its cg FAY 
London, in eiter Henniſpbere. - A 3\ 
Priblein VI. To find theſe Pr.adte mich hv 
tbe ſane LaTiTUbE and Lane rv⁰n with 
e (GIVEN PaASED. 1! t 5 


N * 
Ts 29 1 ©; 


| Blerve the Latitude of the: 1 place 
and that Parallel of the Equator which 


paſſes 


633) 
paſſes throuph'it, lies over all thoſe Places 

— ſamie Latitude in eacl Hm 
obere. Abd the Meridian paſſing through 
he given Place ſhews all the Places from Pole 
d die, which hae the ſame Longitude. ” 


nt 21 ©4540 


„be vn. To find the _-_ 8 Pu Aer in the 
EoLISTIC e given Day tie the Near. 


IN'D the given Day in on Calendar 
. by the ances the n your 
e parallel to Equator, till you meet 
ich the Ecliptie, and where that Parallel 
oſſes it vill be the Place of the Sun. Thus 
or May the 8th; you will obſerve the Paral- 
/ croſſes the Ecliptic in the 18th, Degree of 
aurus, "which is the "Sutt's Place in 2 the 
clipric for the given "nc. 20 | 


oblem vm. To find the Son- 8 rer ina- 
len for = given Day. | 


Blorve the Day of the Month. in the 
Calendar on the Right-hand' Side of the 
aſtern, or Left-hand Se of the Weſtern 
emiſphere, and by it in the Meridian is 
e Number 'of Degrees required.” Thus, 
r Example, apainſt the 8th of 'May, you 
nd 171 Degrees for the Sun's Dechnation. 


F „ 


(5) 
mend: Dog 


e N. To fad the S Sur sRiour-As 
9: 1. 51447 0 for apy given ec 
Hei via 250% 

LA the given. Dey he the 8h of Mey 
when the Sun's Place is in 18 Degre 

of Taurus, obſerve id the EquigeCiial whit 
Degree is cut bythe Meridian paſfing throug 
the Sun's Place, which in this Caſe will be 
found te be'gg? zen which ſhews the Pf 
tance in the Equinoctial from the firſt Poipt 
of Arien or the Beginging of the[EquinoQal 


e 


| as $13 ©1wirid 
Problem X. 75 fab be SUN Wie riz 
Ae D required. v 

e lt eso cot 


ET the Day pn opoſed be May the $t 

when the Son's 1 Plooe is found to 
in the 18th Degree of Taurus, through th 
Sun's Plate, carry vor Eye in 4 Parallel t 
- the Horizon, and it will give you the Num 
ber of Degrees on the graduated 4 
on the Side of the Map, P- above the 'Hc 
H O, and that will be the Altitude of t 
Sun for that Day at Noon, as required. 


Problem XI. To-find the AmPLiTupe of f 
dux af RINGO or - SETTING. | 


E T it be required to find the Ampl 

tude at Sun-ſet for the 8th Day of Mo 

| obſerve the Parallel to the Equator whic 
| paſſe 


(55). 
lech thio' the Sun's Place in the 28th De 

* of Fumus; and where it interſects the 
Horizon will be the Amplitude required, 
hick in the preſent Caſe will be in 270 20 
rom the Weſt towards the North. 


ben XII. To find the Time F Sum- 
RI or SETTING on any given Day. 


ET che given Day be the 8th of May, 
the Am Anode of the Sun at Setting 
was found to thee 72 20', obſerve what Me- 
ridian paſſes thioagh that Point of the Ho- 
rizon, and it will give the Hour of its Setting, 
which will be nearly half an Hour after VII. 
conſequently the Time of its Riſing | will bs 
half an Hour before V. g 


Problem XIII. To find the Waben and 
Exp of Tw1ILIGHT for any given Day. 


T 18 Degrees' below the Horizon in 
each Hemiſphere is drawn the Patal- 
ſel PL, The Tyilight begins when the 
Sun is ſet in the Horizon, and ends when it 
comes to the Parallel PL. The Meridian, 
therefore, which paſſes through that Point 
of the faid Parallel, will ſhew the Hour of 
the Night when the Twikight ends, which, 


m the preſent Caſe, will be madly XI o Clock. 
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(36). 
Problem XIV. To And the AzMauTe o the 
. Sun of any given Hour of the Day. 


E T the Azimuth be required for the 

8th of May at 3 o' Clock in the After- 
noon, make a Mark in the 3 o'Clock Meri- 
dian, where the Parallel of the Sun's Decli- 
nation for that Day croſſes it; through that 
Point imagine an Azimuth Circle to paſs from 
the Zenith to the Horizon, and it will give 
the Azimuth from the South as required. 


Problem XV. To find the ALTITUDE of the 


Sun above the Horizon at any given Hour 
of the Day, | 


L %. the given Day and Hour be May 


3th, at 3 in the Afternoon. Obſerve 
in the Weſt Hemiſphere where the Hour 
Circle of III interſects the Parallel of the 
Sun's Declination for that Day, from thence 
carry your Eye parallel to'the Horizon, 
and on the Quadrant of Altitude by the Side 
of the Hemiſphere, you will obſerye the 
Height required, viz. about 38 Degrees. 


Problem XVI. To find tboſe PLACEs #0 which 
the Sun is VERTICAL on any given Day. 


Bſerve in each Hemiſphere the Pa- 
* rallel of the Sun's — . for that 
Pay, for all the Places that lie under that 
Parallel 


17 
parallel will have the Sun in the Zenich, 
and this will be twice in eachs”. Your: at 
equal. Diſtances from the Solſtice, in the 
North or South Parts of the Torrid Zone. 


Problem XVII. To find the Hour at Lowpow 
55 when ir is Noomd at . Place. b... 


E T the given place be Madagaſear ; 

the Meridian which paſfeth through 
that Iſland is 45 Degrees Eaſt from London, 
and every 15 Degrees being equal to an 
Hour, ſhews that when it is XII o'Clock 
there, it is IX o'Clock at London, as ſhewn 
in the Hour Circle in the Parallel of 60 De- 


| * in the lower Part of the Map, and ſo 


or any other Place. 


Problem XVII. When it is XII 3 at 
Loxpox, fo find the Time at any otber Place. 


E T the Sven Place be Japan in the 

Eaſtern emiſphere. The Meridian 
Apen paſſes through it is the gth from 
London, which ſhews that it is then g o'Clock 
at Night in that Iſland. 

In the Weſtern Hemiſphere the Meridian 
which paſſes by Jamaica is the 5th from Lon- 
don, which taken from 12, leaves VII for the 
Hour of the Morning there. 


Pra- 
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Fg 
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Da ee eee ee 
bent it is then Noox. Tn A 


Problot XR. 75 given 


in the Morning; then obſerve what 

of Earth lie under the 9 o' Clock 

TN Gree, for to all them it is at that 

ime Noon, as in adac, er, 
Georgia, Muſcouy, e. 4 . 


Problem XX. 4 a given Dar and 8 
to find the Place to . tbe 8 UN, 18 then 
VERTIca IA. 


E the bee Tim be Mey 3th at 
7 o'Clock in the Morning. Then 

having found the Sun's Parallel for that Day, 
obferve where the Hour Circle of 7 croſſes 
it, which you will ſee is neat the- of- 
Malabar, Eaſtward of Goa. On the ſame 
Day the Sun is nearly vertical to Jamaica, 
a ſte after 5 in the Afternoon, 


FF. he the given Hour be g o'Clock 
arts 


Problem XXI. To find the Space of Tim, 


during which there is no DARK N1ouT, 


T is evident by Inſpection in either He- 
miſphere, that the Parallel of 20 De- 
grees North Declination of the Sun, juſt 
touches the Parallel PL of Dark Nigbt, 
and therefore when the Sun's Declination 
exceeds 20 Degrees, there can be no Dark 
3 Night, 


Prifipm x 7 fra in Ms COTE RY 
75 d. Tou al thoſe Plates where" "the Sun 


ins q antly without fetting from . 
"a Pax to the 7 . en 


2 mer Sol 4 
Dies the Declipation of the ack for 
any given Day, then all thoſe Places 

which are ſame Number of 

diſtant from the Pole, are Rm required to 

be found.” - | 


Theſe are the rincpa problems chat ate 


Fa 


ſolvable the Hemilpheres for the Lati- 
tude of 2 * Fl OT when they are made 
Into HAND IRE-SCREBNS, an artificial or 
moveable HoR1zoN is adapted to them in 
the Handle, and then many of thoſe Problems 
are to be reſolved for any other Place as 
wo as Landes 


The SOLAR n 


N we Print between the Hemiſpheres I 
have given the young Student a View of 
2. SOLAR SYSTEM, with ſome of the co- 
metary Orbits, that he might have ſome Idea 
of the Number, Order, and Diſpoſition of the 
PRIMARY PLANETs about the central Sv. 
- But 


1 ) 
n the sytem of the OY 
. T large to repreſent 575555 
Ma endes and Diftdners * 
* Planets Pa the Sun, we Have here 


i ſubjoined a Table for at Pur wing 
== the Diameter of pM apet ne TT Miles, 
dll their Diſtances from be Sun 1 the ſame 
— * Meaſure; the Times of their volts 
| An Days, Hours, and Minutes, as here follow. 


© Pais 1 
| E 4e nn 
320 4 * 87 : 49 8 
4 oe > 16 49 
30% 6 9 
6882327 


| $4332: : I: +20 

Saturn [19759 * 6:2 

Moon |; 2175] 240000 | 27: 7: 43 
1822148 aboutisAzi| | ad? 15: * 


De Jovian SyeTeM. 


N the Right-Hand Corner of the Print 

at the Top, is repreſented the SysTEM of 
JurirER — his FouR Moons or Satellites, 
me — their Orbits in their real Proportion 
8 of Diſtance from .JueiTER's. Center, mea- 
| ſured in Diameters of his Body ; which are 
expreſſed in Numbers, together -with the 
Times of their Revolutions, as in- the fol- 


lowing Table. 
The 


"I. 25 1 
= 2 4 Ps 2 
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4 Id * WEN 
18 225 WY? 


2 of- 5 Sins —* 
* is repreſanged in the Left- 
d the hrint onthe Top; and the 
„Orbits of ae: Manns are-drawn juſt in the 
anne Proptiion-of! Diſtange as. in the Hea- 
ven they are found to haveri The periodical 
Times inc. which! dert arc. 3 their 
Primary are asu, . o Boftd -! fil 3149 

atelites D x 

AA N * 2 212318 

2 i 

don 0 . 142 166 8 7 
lunge $1! 40 1012362 . 41 
uf ai n; ach 10908 1773) 16 
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"Of Sar Liang THY hon 


5 A.T.-relates to Evdipſes is ILY 
in a Diagram at the Left hand Cor- 
[ner of the Print on the Bottom: The 
of the dun is occaſioned by the In- 
tecpoliion of the new Moon between the 
Earth and 0 A {mall Part Ew. 
L T> 7 
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77M ut e 
— bro! ed ; the Pe | 
which ea, 4 — Eclipſe of the 
Sun, which is ES "as —2 near 
to or farthet 
On the Er 55 dork Shaw, Earth $ Orbit 
the Full is ted as paſfing throu 
"Shadow: of! nd; Uf ure 
2elipſed ;| as the” Diamibevf- of the 
dis near three Nimes as large ,a that of che 


Moon; a Lumur Eclipſe if oental, may ſomo- 
times laſt four Hours. I have not repfeſented 
the penunibral Shadow of the Eartb, as it has 
but little Effect on the Moon.» 18 VIE] 


Of 1 of the Yuan, 
e 

N the Right-hand Canine at the Bottom 
1 is a natural Repreſentation of the annual 
Motion of the Barth about the Sun, in ſuch 
Manner that its Axis 1s, always N to 

the Plane of its Motion, "ati kept 
pod to itſelf. By chis means it ke: 
ſary that in one Part of the Orbit che oͤrth 
Pole fhould be turned towards the Sun, and 

the South Pole from it; and in the oppoſite 
Part of the Orbit the contrary happens. 


When the North Parts of the Earth are in- 
clined 
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